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(57) ABSTRACT

In one example embodiment, a mobile computing device
provides assistance services for visitors at events which
involve large crowds and long distances. The mobile comput-
ing device may be used to read a unique identifier for a visitor
from an identification token for the visitor. The mobile com-
puting device may then send visitor location data for the
current location of the visitor to a remote command center.
The mobile computing device may then receive leader loca-
tion data from the remote command center. The leader loca-
tion data may identify a last known location for a leader of a
group of visitors that includes the visitor. After receiving the
leader location data, the mobile computing device may com-
pute directions from the current location of the visitor to the
last known location of the leader, and the mobile computing
device may display those directions on a map. Other embodi-
ments are described and claimed.
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METHODS AND APPARATUS FOR
PROVIDING ASSISTANCE SERVICES FOR
LARGE CROWDS

TECHNICAL FIELD

The present disclosure relates in general to data processing.
More particularly, the present disclosure relates to methods
and apparatus for providing automated assistance services for
events thatinvolve long distances and large crowds of people.

BACKGROUND

Many different types of events involve large crowds and
long distances. For instance, in a typical year, Mecca in Saudi
Arabia receives over one million visitors from all over the
world, when those visitors come to visit the Kaaba during the
Islamic pilgrimage known as Hajj. For another example, in
2010, Haiti was hit by a catastrophic earthquake measuring
7.0 on the moment magnitude scale. The earthquake left
hundreds of thousands of people homeless. Disaster response
teams in Haiti were tasked with helping homeless victims of
the earthquake in Port-au-Prince and many other towns and
settlements to find basic necessities like food and shelter.
Other examples of events involving large crowds and long
distances include other types of religious gatherings, sporting
events, political events, famine relief efforts, and many other
types of events or activities.

Crowd assistance service is one of the main challenges
faced by authorities overseeing these kinds of events. For
example, during the period of Hajj, hundreds of thousands of
pilgrims share the same resources, follow the same routes,
and occupy the same locations. One of the big challenges for
the authorities is how to control the crowd and ensure a
smooth and safe flow without congestion, as congestion may
lead to life threatening situations, including stampedes. Tra-
ditional manual crowd management methods consume a lot
of effort and in many cases result in delays in delivered
services. Therefore, an urgent need exists for innovative ideas
and solutions using technology to help provide assistance
services for large crowds.

BRIEF DESCRIPTION OF THE DRAWINGS

Features and advantages of the present invention will
become apparent from the appended claims, the following
detailed description of one or more example embodiments,
and the corresponding figures, in which:

FIG. 1 is a block diagram of a distributed system of com-
puting devices for providing assistance services for crowded
events, according to one example embodiment;

FIG. 2 is a block diagram of a mobile computing device
configured for providing assistance services for crowded
events, according to one example embodiment;

FIGS. 3A and 3B present a flowchart of an example
embodiment of a process for using a mobile computing
device to provide assistance services for crowded events;

FIGS. 4A through 4F provide schematic diagrams depict-
ing graphical user interface configurations for providing
assistance services for crowded events, according to one
example embodiment; and

FIG. 5 presents a flowchart of an example embodiment of
a process for using a remote command center to provide
assistance services for crowded events.

DETAILED DESCRIPTION OF ONE OR MORE
EMBODIMENTS

As indicated above, assistance services may be useful for
helping people in a wide variety of situations. However, for
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purposes of this disclosure, the term “visitor” is used in gen-
eral to refer to an individual who receives or may receive)
assistance from a crowd assistant service system. Thus, the
term “visitor” includes, without limitation, pilgrims, tourists,
victims of natural disasters, and other classes of people
involved with a particular event or group of events at a par-
ticular location or group of locations.

One embodiment involves a distributed system of devices
for providing assistance services for crowded events. The
distributed system of devices may be referred to as a crowd
assistance system. A visitor may utilize the crowd assistance
system to obtain useful information such as the route to his or
her current residence, the route to his or her group leader, or
the route to the nearest hospital.

FIG. 1 is a block diagram of an example embodiment of a
crowd assistance system 10. In the embodiment of FIG. 1, the
event involves a large crowd of people or “visitors” 12, and at
least some of those visitors have individually assigned iden-
tification (ID) tokens 14. An ID token may be provided to the
visitor as part of an 1D card, for instance, or in any other
suitable manner.

In addition security guards and/or other types of assistants
for the event may be stationed at various different locations to
help the visitors, and each of these assistants may be equipped
with a mobile computing device such as a handheld computer
20. In one example scenario, hundreds or even thousands of
assistants may be provided with mobile computing devices
and deployed to strategic locations to help hundreds of thou-
sands of visitors.

FIG. 2 is a block diagram of a data processing system such
as a handheld computer 20 configured for providing assis-
tance services for crowded events, according to at least one
example embodiment. In the embodiment of FIG. 2, the hand-
held computer includes one or more processors 30 in direct or
indirect communication with other components such as ran-
dom access memory (RAM) 32, one or more non-volatile
data storage devices 34, and various input/output (I/O) com-
ponents such as a radio-frequency identification (RFID) scan-
ner 36 for reading RFID chips, a camera 37, a Global Posi-
tioning System (GPS) module 38, and a network adapter or
port 39. Alternative embodiments may include sensors or I/O
ports for reading tokens from devices other than RFID chips.
For example tags and readers may use Bluetooth, near field
communication (NFC), or other technologies for close prox-
imity communication. In one embodiment, the network
adapter is configured to support wide area network (WAN)
communications using one or more of the following protocols
or standards: third generation (3G) mobile telecommunica-
tions (e.g., High-Speed Downlink Packet Access (HSDPA),
High-Speed Uplink Packet Access (HSUPA), Evolved High
Speed Packet Access (HSPA+), and code division multiple
access (CDMA) standards such CDMA2000); fourth genera-
tion (4G) cellular wireless standards (e.g., Worldwide
Interoperability for Microwave Access (WiMAX) and Third
Generation Partnership Project (3GPP) Long Term Evolution
(LTE)); and other WAN and/or local area network (LAN)
technologies to enable the mobile computing device to com-
municate instantly from the field of the incident.

The processor is also coupled, directly or indirectly, to a
touch screen display 40. In one embodiment, to provide for
good usability outdoors in daylight, the screen may use
advanced technologies such as c-ink or other kinds of elec-
tronic paper that reflect and absorb light like ordinary paper
and ink. Other embodiments may use a combination between
e-ink and liquid crystal display (LCD) technologies (possibly
with multiple displays using different technologies), or other
display technologies that allow visibility in daylight without
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compromising battery life. The mobile computing device
may use power efficient components, to minimize power
consumption and maximize battery life. For instance, the
battery life of the device may exceed twelve hours. In one
embodiment, the mobile computing device may be a rugge-
dized tablet with backlight ability, finger print authentication,
dust resistance, remote updates, and remote diagnostics over
the network (e.g., using Intel Active Management Technol-
ogy (AMT)).

A crowd assistance application 60 may be stored in the data
storage device of the mobile computing device. The crowd
assistance application may include various different compo-
nent or modules, such as a visitor interface 62, a control center
interface 64, and a conference module 66. When the crowd
assistance application is executed by the processor, the visitor
interface may cause a graphical user interface (GUI) 42 to be
presented on the display. The visitor interface may use the
GUI to present information for assisting visitors, and to
present different options that may be selected to request dif-
ferent types of information and/or services from a remote
command center. The GUI may support Arabic and/or other
languages. The control center interface may include control
logic for communicating with the remote command center.
The conference module may include control logic enabling
the mobile computing device to conduct videoconferences or
other communication sessions with healthcare providers. The
visitor interface, the control center interface, and the confer-
ence module may work together to enable the mobile com-
puting device to facilitate services including, without limita-
tion, (a) dispatching emergency services including
ambulances and health care service, police service, and fire
brigades; (b) finding the optimum and shortest route to any
place of interest, along with additional information about
better routes and transportation means to certain locations; (c)
retrieving live video for important locations, to assess level of
crowdedness in particular areas and conduct specific rem-
edies, with regard to the travel needs of a particular visitor.

Referring again to FIG. 1, in addition or alternatively, one
or more help stations or kiosks 200 may be deployed at
various locations for use by the visitors and/or for use by
assistants. A kiosk may include all of the features of the
mobile computing devices, some of those features, and/or
additional features. For example, a kiosk may include useful
instructions to visitors about the rituals and/or general infor-
mation about crowdedness situation in the vicinity. The
kiosks may also automatically detect the language to be used
for the directions, based on the badge information stored on
the RFID card. The kiosk may also give the user the option to
change the language, which may be useful if one person is
getting directions for another person. For instance, if a secu-
rity guard is helping someone who speaks Urdu, the security
guard can ask for the directions in a language known by the
security guard, then switch back to Urdu to show the person
asking for the assistance.

When a visitor asks for the help of an assistant with a
mobile computing device, the visitor may present his or her
ID card. The assistant may then use the mobile computing
device to read a unique visitor ID from the token in the card.
The mobile computing device may also use the GPS module
to determine the current location of the mobile computing
device (and thus the visitor). In other embodiments, other
techniques may be used to determine the location of the
visitor, such as location fusion formulas. For instance, in
outdoor situations, devices may use triangulation with Gen-
eral Packet Radio Service (GPRS), cellular, WiMAX, and/or
other wireless networking technologies. For indoor situa-
tions, devices may use technologies such as Wi-Fi, RFID tags,

10

15

20

25

30

35

40

45

50

55

60

65

4

relative indoor coordinates, indoor maps, etc. In other
embodiments, a device may be preprogrammed with an
assigned location.

The mobile computing device may then send the visitor ID,
the location of the mobile computing device, and a service
request to a remote command center 300. Communications
between the remote command center, the mobile computing
device, and the kiosks may use a wired and/or wireless net-
work 250. In one embodiment, the network uses the WiMAX
protocol to provide an efficient and reliable wireless broad-
band communication infrastructure. The network may use
various techniques to overcome the challenges associated
with supporting thousands of users in a small area. For
instance, the network may use a mulituser multiple-input
multiple-output (MU-MIMO) technique that allows multiple
users to be simultaneously scheduled over the same time-
frequency resources. In the MU-MIMO scheme, each user
utilizes a pre-coding vector that is orthogonal to the other
pre-coding vectors belonging to the rest of the users utilizing
the same time-frequency resources. Hence, the base station
can decouple the streams belonging to different users with no
interference. The MU-MIMO technique may also be referred
to as space-division multiple access (SDMA). In addition or
alternatively, the network may use interference mitigation
schemes. In particular, to support large numbers of users, a
4G network is expected to have a small cell radius, which may
result in much interference between the neighboring cells.
The interference may cause throughput degradation to the
most of the users. However, this interference may be miti-
gated using multi-base station (Multi-BS) MIMO coordina-
tion and/or fractional frequency reuse (FFR). In the Multi-BS
MIMO scheme, the neighboring base stations coordinate
together to reduce the interference on the cell-edge users. In
the FFR, the cell-edge users use frequency reuse factor (or
pattern) of three, while the cell-center users utilize frequency
reuse factor (pattern of) one. Hence, the FFR can reduce the
interference impact and increase the total spectral efficiency.
Furthermore, the operator of the crowd assistance system
may, if desired, configure the transport network to give a
higher quality of service (QoS) to certain types of requests.
For instance, the QoS parameters used for communications
between a mobile device and the command center worksta-
tion may be dynamically set by the mobile device and/or the
command center workstation, based on the nature of the call,
with life threatening and life critical streams getting a higher
priority than less urgent medical assistance requests and
requests for direction.

The remote command center may then use the visitor ID to
lookup all of the needed information in a global database built
for that purpose. The remote command center may then send
the required information to the mobile computing device. The
mobile computing device may then present the information
from the remote command center to the visitor in a conve-
nient, easy-to-understand form (e.g., using a map for direc-
tions to specific locations).

In particular, the operations of the remote command center
may be performed by one or more workstations 312 or other
data processing systems located at the remote command cen-
ter or accessible from the remote command center. For
instance, the command center workstation may include at
least one visitor database 314, and the command center work-
station may dynamically update the visitor database in
response to receiving data for visitors from the mobile com-
puting device. The command center workstation may also
include a Geographic Information System (GIS) 316, and the
command center workstation may update the GIS based on
the data from the mobile computing device. The GIS may
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include data describing the roads, buildings, and other geo-
graphic features of potential interest, as well as location infor-
mation for various camps of visitors. The command center
workstation may also update the GIS with data describing
crowd distribution and crowd densities for different areas.
The command center workstation may also update the GIS
with identity and location data for individual visitors and/or
for groups of visitors.

The mobile computing device may also be used to request
medical records for the visitor, medical advice, or emergency
transportation. For instance, the mobile computing device
may retrieve the medical records from a medical database 315
at the command center workstation. The mobile computing
device may also be used to establish a videoconference with
a healthcare provider, for example via communication
through the command center workstation to a video confer-
encing system 322 or other data processing system in a hos-
pital, in a doctor’s office, or in any other suitable facility 320
containing one or more doctors or other healthcare consult-
ants. The mobile computing device may also be used to send
an ambulance request to the command center workstation,
and in response the command center workstation may cause
an ambulance 400 to be dispatched to the location of the
visitor.

To obtain an identification token 14, a person may register
in advance with the state department of that person’s home
country, the state department of the host country, or with some
other authority, for instance. To register, the visitor (or poten-
tial visitor) may supply information such as name, home
address, mobile phone number, email address, a photograph
of' the visitor, a group ID for the group or groups with which
the visitor plans to travel on each day of the visit, contact
information for another person to be contacted in case of
emergency, itinerary information, etc. The itinerary informa-
tion may include residence information indicating where the
visitor plans to reside each day of the visit and destination
information indicating which locations the visitor plans to
visit on each day of the visit. In addition, some visitors may be
designated as group leaders.

Also, one or more cameras 16 may be deployed at various
locations, with video feeds going from the cameras to the
command center workstation via the network 250. The com-
mand center workstation may use video analytics hardware
and/or software to compute or estimate how many people are
in each different location. The mobile computing devices may
also have access to these video feeds. In addition, the mobile
computing devices and the command center workstation may
include video analytics hardware and software to quickly
capture camera information and quickly process this infor-
mation to produce important data about crowd statistics and
recommendations for load balancing. The command center
workstation may include an array of monitors 310, which
operators may use to view video feeds from the cameras 16,
video feeds from the mobile computing devices, and other
types of information collected from the field or generated at
the command center workstation, such as the data about
crowd statistics derived from video analytics, call statistics
for the calls from mobile devices serviced by the command
center workstation, etc.

FIGS. 3A and 3B present a flowchart of an example
embodiment of a process for using a mobile computing
device to provide assistance services for crowded events. The
process may start with the crowd assistance application in the
mobile computing device using the GPS module to determine
the current location of the mobile computing device, as shown
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at block 700. The crowd assistance application may then
determine whether a new scan has been requested, as shown
at block 720.

FIGS. 4A through 4F provide schematic diagrams depict-
ing graphical user interface configurations for providing
assistance services for crowded events, according to at least
one example embodiment. In particular, FIGS. 4A and 4B
depict an example embodiment of a home screen 100 for the
crowd assistance application. The home screen may include
various subdivisions for presenting different types of infor-
mation, such as a personal data box 112, group data box 114,
a residence data box 116, and a status box 122. The home
screen may also include various buttons and/or other control
objects for receiving user input, such as a scan button 120 and
assistance option buttons 124 and 126. When a visitor con-
tacts an assistant for help, the assistant may press the scan
button to cause the mobile computing device to read the or ID
from the visitor’s ID token.

Referring again to FIG. 3A, as indicated at blocks 722 and
724, when the assistant invokes the scan function, the crowd
assistance application may respond by reading the visitor ID
from the visitor’s ID token and then sending data concerning
the visitor to the remote command center. That data may
include the unique visitor ID, a unique identifier for the
mobile computing device, and the present location of the
mobile computing device.

FIG. 5 presents a flowchart of an example embodiment of
a process like that of FIGS. 3A and 3B, but more from the
perspective of the remote command center. That process may
start with population of the various databases of the command
center workstation (e.g., the visitor database, the GIS, and the
medical database), as shown at block 900. Subsequently, as
indicated at block 920, the command center workstation may
determine whether it has received visitor data from a mobile
computing device. If so, as shown at block 922, the command
center workstation may save the current location of the visitor
in the visitor database, along with the visitor ID, the identifier
for the device that, was used to scan the visitor’s token, and
the current time.

The command center workstation may also use the visitor
ID to retrieve data for the visitor and for the visitor’s group
from the visitor database, as shown at block 924. The
retrieved information may be referred to in general as visitor
data, and it may include, without limitation:

personal data for the visitor (which may include, without

limitation, the name of the visitor, the age of the visitor,
the sex of the visitor, the nationality of the visitor, the
passport number of the visitor, and a photo of the visi-
tor);

group data for the group with which the visitor is supposed

to be traveling (which may include, without limitation, a
name or other identifier for the group, a country of origin
for the group, the name, phone number, email address,
and/or other contact information for the person (or per-
sons) designated as leader or leaders) of the group, and
location data specifying the last known location(s) of the
designated leader(s) of the group);

residence data identifying one or more residences for the

visitor during the event (e.g., identifying the residence
associated with the visitor for the current date); and
facility data identifying various buildings or other points of
potential interest for the visitor (which may include,
without limitation, names, addresses, geographical
coordinates, phone numbers, email addresses, and other
contact information for facilities such (a) as the urgent
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medical care clinic closest to the visitor, (b) the hospital
closest to the visitor, (¢c) one or more other points of
interest near the visitor).

The command center workstation may also use the GIS
and/or the visitor database to determine which healthcare
clinic, which hospital, and which other points of interest are
near the visitor, based on the current location of the visitor, the
current date and/or time, and preregistered itinerary informa-
tion from the visitor database, for instance. The itinerary may
be based on data supplied by the visitor, and it may identify
particular locations the visitor is supposed to be visiting at
different times.

The command center workstation may also determine a
target location for the visitor. For example, the command
center workstation may be configured to use the last known
location of the visitor’s group leader as the default target
location. The command center workstation may then com-
pute directions from the location of the visitor to the target
location. Alternatively or in addition, directions may be com-
puted by the mobile computing device, as indicated below.
Also, if the assistant suspects that the visitor needs medical
assistance (e.g., if the visitor is unconscious or injured), the
assistant can press the corresponding medical assistance but-
ton and accordingly the command center workstation will
automatically send the location of the closest hospital or
clinic. In particular, the command center workstation may use
an optimization algorithm to assign facilities or service points
for medical assistance calls. For instance, the call center may
direct an ambulance to the best, available hospital based on
both (a) a utilization index indicating how busy each hospital
is and (b) an estimated time of arrival, based on current traffic
conditions (which may be monitored by cameras). The com-
mand center workstation may also monitor queuing charac-
teristics (e.g., wait times) at the medical centers, and may use
that data when computing an optimum facility for medical
assistance.

As shown at block 926, after retrieving information for the
visitor and computing directions for potential use by the
visitor, the command center workstation may then send some
orall ofthe resulting data to the mobile computing device. For
purposes of this disclosure, the data that the command center
workstation sends to the mobile computing device may be
referred to, in general, as command center data for the visitor,
or simply as command center data. In addition, the command
center workstation may send a message to the group leader to
notify the group leader about the location of the visitor.

Block 726 of FIG. 3 A shows the crowd assistance applica-
tion receiving that command center data from the command
center workstation. As depicted at block 728 and in FIG. 4B,
the crowd assistance application may then display at least
some of the command center data on the home screen. In
addition, the crowd assistance application may activate
selectable interface objects such as buttons 120, 124, and 126.
For example, scan button 120 may be used to initiate the
scanning of another visitor’s ID token, option button 124 may
be used to bring up a screen 500 adapted for displaying
locations (a “location screen”), and option button 126 may be
used to bring up a screen 550 adapted for providing medical
assistance (a “medical assistance screen”) as shown in FIGS.
4C and 4D for instance).

For example, as shown at blocks 740 and 742, in response
to selection of the location button on the home screen, the
crowd assistance application may compute directions from
the current location of the visitor to a default destination, such
as the last known location of the visitor’s group leader. Then,
as shown at block 744 and by the dashed line in the map in
FIG. 4C, the crowd assistance application may display, in
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location screen 500, a map that shows the r’s current location,
the last known location of the designated leader, and graphi-
cal directions connecting those two locations. The assistant
may then explain the map to the visitor, or simply show the
map to the visitor, if the visitor and the assistant do not speak
the same language.

In addition, the location screen may include a button 128 to
request a return to the home screen, and one or more buttons
to request the mapping of directions to other destinations,
such as button 130 for requesting directions to the current
residence of the visitor. Other buttons may be provided for
requesting directions to other points of interest, possibly
based on the visitor’s itinerary.

However, if location help has not been requested, the pro-
cess may pass through page connector A to FIG. 3B, and
crowd assistance application may then determine, as indi-
cated at block 810, whether the assistant has selected an
option (e.g., medical assistance button 126 in FIG. 4B) for
requesting medical assistance. [f medical assistance has been
requested, the crowd assistance application may automati-
cally compute directions to the nearest urgent care clinic, as
shown at block 812. As indicated at block 814, crowd assis-
tance application may then display those directions on medi-
cal assistance screen 550, as shown in FIG. 4D. The crowd
assistance application may also automatically display the
location of the nearest hospital on that map. In addition, as
indicated at block 816, the crowd assistance application may
automatically retrieve medical data for the visitor from the
command center workstation. Accordingly, as depicted at
blocks 940, 942, and 944 of FIG. 5, command center work-
station may lookup the requested medical records, based on
the visitor’s ID, and send those records to the mobile com-
puting device.

Referring again to FIG. 550, the medical assistance screen
may also include options for requesting directions to the
clinic or the hospital, with crowd assistance application
responding by computing the requested directions and updat-
ing the display to show those directions, as necessary. The
medical assistance screen may also include an ambulance
button 132 for requesting that an ambulance be dispatched to
the current location of the visitor, and a medical advice button
134 for requesting advice from a doctor or other health care
consultant.

As shown at blocks 820 and 822 of FIG. 3B, when the
assistant has requested an ambulance, the crowd assistance
application may respond by automatically contacting an
ambulance dispatcher to request an ambulance. The crowd
assistance application may provide the dispatcher with the
current location of the visitor. As shown at block 824, the
crowd assistance application may also forward some or all of
the medical records for the visitor to the dispatcher, to be
forwarded to the ambulance for use by the paramedics. As
shown at block 826, once the ambulance has been dispatched,
the crowd assistance application may receive confirmation
from the dispatcher, and may display confirmation in an
ambulance screen 600, as shown in FIG. 4E. Furthermore, as
shown at block 830, the crowd assistance application may
receive updates on the location of the ambulance, and in
response, may automatically calculate directions from the
ambulance to the visitor and show those directions, along
with the last known location of the ambulance, on the map, as
indicated at blocks 832 and 834 and illustrated in FIG. 4E.
The crowd assistance application may also compute and dis-
play an estimated time of arrival (ETA) for the ambulance,
based on the last known location, and based on information
describing how much congestion or traffic has been detected
on the route. As indicated above hardware and software video
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analytics features in the mobile computing device and/or the
command center workstation may be used to compute crowd
data for use when computing effective directions to avoid
unnecessary delays and other problems.

Referring again to block 820, if the assistant has not
requested an ambulance, the crowd assistance application
may then determine whether the assistant has requested medi-
cal advice (e.g., by selecting button 134 in medical assistance
screen 550), as indicated at block 840. If medical advice has
been requested, as shown at blocks 842 and 844, the crowd
assistance application may then contact a doctor or other
healthcare consultant, and may provide that consultant with
some or all of the medical records for the visitor. As shown at
block 846, the crowd assistance application may then estab-
lish a videoconference for real-time interaction with the
healthcare consultant. For instance, crowd assistance appli-
cation may use camera 37, with communications for the
conference or consultation going to and from a data process-
ing system that supports videoconferencing at the facility of
the healthcare consultant.

In one embodiment, the crowd assistance application com-
municates with other service providers (e.g., the ambulance
dispatcher, the ambulance, and the healthcare consultant)
indirectly, via the command center workstation. In other
embodiments, the crowd assistance application may not use
the command center workstation when communicating with
other service providers. For instance, as indicated at block
950 in FIG. 5, the crowd assistance application may send the
ambulance request to the command center workstation. In
response, as shown at blocks 952, 954, and 956, the command
center workstation may automatically contact the ambulance
dispatcher to request the ambulance, and may then forward
updates on the status of the dispatch request and the current
location of the ambulance from the dispatcher or the ambu-
lance to the crowd assistance application. Similarly, as shown
at blocks 960, 962, and 964, for real-time medical consulta-
tions, the command center workstation may serve as an inter-
mediary to support communications between the mobile
computing device and the healthcare consultant. Alterna-
tively, the crowd assistance application may use the command
center workstation for help establishing connections to other
service providers, and then subsequent communications may
use the established channels, without further participation by
the command center workstation. Different combinations of
these approaches may be used in different embodiments.

In addition, as shown in FIG. 4E, the crowd assistance
application may provide a medical file button 134 for request-
ing display of medical information or records for the visitor.
As indicated at blocks 850 and 852 of FIG. 3B, when the
assistant selects that option, the crowd assistance application
may present a medical file screen 650, as illustrated in FIG.
4F. That screen may include various different subdivisions
with different kinds of medical data for the visitor. For
instance, a tab 136 may correspond to a set of text boxes with
information about known health problems of the visitor. A
personal information box may show basic information such
as age, blood type, and drug allergies. Other portions of the
screen may provide a variety of other types of health data for
the visitor.

As indicated in FIG. 3B, if the assistant has not requested
medical assistance or the medical file for the visitor, the
process may pass through page connector B back to the top of
the process illustrated in FI1G. 3 A, with the crowd assistance
application again performing one or more of the illustrated
operations, as indicated above.

On one example scenario, an assistant may see that a visitor
is unconscious and seriously injured. Consequently, the assis-
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tant may decide that an ambulance should be called. The
assistant may then use the mobile computing device to scan
the visitor’s ID from an ID card worn by the visitor, and to
request an ambulance, as described above. In response, the
command center workstation may determine which available
ambulance is closest to the visitor, and may send an immedi-
ate request to that ambulance to go to the patient. The com-
mand center workstation may also send the visitor’s medical
records, as indicated above. The nearest available ambulance
then instantly responds to the request and moves towards the
visitor’s location.

In another embodiment, the mobile computing device may
be used to call a service worker to a given location to conduct
specific chores based on service needed in that location. For
instance, service workers may be dispatched to perform a
wide variety of services, including without limitation, repairs,
cleaning, and restocking of supplies.

In another embodiment, the mobile computing device and/
or the command center workstation may be used to retrieve
and display video feeds from various neighborhood locations.
Individuals may use the displayed feed to more or less sub-
jectively assess crowdedness situations, and the command
center workstation and/or the mobile computing device may
use video analytics to generate an objective measurement of
crowd numbers and density. These measurements may also be
sent to third parties and use to generate and save historical and
statistical data.

As described in detail above, the present disclosure per-
tains to methods and apparatus for providing automated assis-
tance services for events that involve long distances and large
crowds people. Such services may be useful for helping
people in a wide variety of situations, including without limi-
tation natural disasters, religious gatherings, sporting events,
recreational activities, political gatherings, and commercial
activities (e.g., shopping at a shopping mall). Accordingly, in
one embodiment, a crowd may be considered large if it con-
tains more than one hundred people. In another embodiment,
a crowd may be considered large if it contains more than one
thousand people. In another embodiment, a crowd may be
considered large if it contains more than ten thousand people.
In another embodiment, a crowd may be considered large if it
contains more than one hundred thousand people. Similarly,
in one embodiment, a distance may be considered long if it
exceeds one hundred feet. In another embodiment, a distance
may be considered long if it exceeds one thousand feet, in
another embodiment, a distance may be considered long if it
exceeds one mile. In another embodiment, a distance may be
considered long if it exceeds ten miles.

In light of the principles and example embodiments
described and illustrated herein, it will be recognized that the
illustrated embodiments can be modified in arrangement and
detail without departing from such principles. For example,
various example screens have been discussed, and for any of
those screens, when all of the screen features do not fit within
the boundaries of the display, the mobile computing device
may provide scroll bars and/or other screen control features
for navigation to previously undisplayed screen portions.
Similarly, although some screens are described as having user
interface buttons, in alternative embodiments, any other suit-
able types of interface objects or features may be used instead
of or in addition to buttons.

Also, this disclosure describes one or more embodiments
of'a crowd assistance application executing in a mobile com-
puting device. However, in other embodiments, the crowd
assistance application may be executed by other types of data
processing systems, such as a data processing system
installed in a kiosk. In addition, this disclosure describes
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various interactions between an assistant and the crowd assis-
tance application. However, in other embodiments, such as a
kiosk embodiment, some or all of the operations described
above as being performed by the assistant may actually be
performed by the visitor.

Also, the foregoing discussion has focused on particular
embodiments, but other configurations are contemplated.
Also, even though expressions such as “in one embodiment,”
“in another embodiment,” or the like are used herein, these
phrases are meant to generally reference embodiment possi-
bilities, and are not intended to limit the invention to particu-
lar embodiment configurations. As used herein, these terms
may reference the same or different embodiments that are
combinable into other embodiments.

Also, components that are described as being in commu-
nication with or coupled to each other, or as being responsive
to each other, need not be in direct or continuous communi-
cation with each other, unless expressly specified otherwise.
It should also be understood that the hardware and software
components depicted herein represent functional elements
that are reasonably self-contained so that each can be
designed, constructed, or updated substantially indepen-
dently of the others. In alternative embodiments, many of the
components may be implemented as hardware, software, or
combinations of hardware and software for providing the
functionality described and illustrated herein. For example,
alternative embodiments include machine accessible media
encoding instructions or control logic for performing the
operations of the invention. Such embodiments may also be
referred to as program products. Such machine accessible
media may include, without limitation, tangible storage
media such as magnetic disks, optical disks, RAM, read only
memory (ROM), flash memory, etc. In at least one embodi-
ment, the instructions for all components may be stored in one
non-transitory machine accessible medium. In at least one
other embodiment, two or more non-transitory machine
accessible media may be used for storing the instructions for
the components. For instance, instructions for one component
may be stored in one medium, and instructions for another
component may be stored in another medium. Alternatively, a
portion of the instructions for one component may be stored
in one medium, and the rest of the instructions for that com-
ponent (as well instructions for other components), may be
stored in one or more other media. Instructions may also be
used in a distributed environment, and may be stored locally
and/or remotely for access by single or multi-processor
machines. In some embodiments, some or all of the control
logic for implementing the described operations may be
implemented in hardware logic (e.g., as part of an integrated
circuit chip, a programmable gate array (PGA), an applica-
tion specific integrated circuit (ASIC), etc.).

Similarly, although one or more example processes have
been described with regard to particular operations perforated
in a particular sequence, numerous modifications could be
applied to those processes to derive numerous alternative
embodiments of the present invention. For example, alterna-
tive embodiments may include processes that use fewer than
all of the disclosed operations, processes that use additional
operations, and processes in which the individual operations
disclosed herein are combined, subdivided, rearranged, or
otherwise altered. Likewise, although one or more example
software architectures have been described with regard to
particular operations performed by particular software com-
ponents, numerous modifications could be applied to that
architecture to derive numerous alternative architectures for
the present invention, wherein one or more of the described
operations are performed by different software components.
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Inview of the wide variety of useful permutations that may
be readily derived from the example embodiments described
herein, this detailed description is intended to be illustrative
only, and should not be taken as limiting the scope of the
invention. What is claimed as the invention, therefore, are all
implementations that come within the scope of the following
claims and all equivalents to such implementations.

What is claimed is:

1. An automated system for providing assistance services
for crowded events, the system comprising:

a computing device with a control center interface to sup-

port network communications and a token reader to read
a unique identifier for a visitor from an identification
token for the visitor; and

acommand center workstation with (a) a network interface

to support communications with the computing device
and (b) a visitor database to store information for the
visitor, wherein the information for the visitor comprises
leader identification data to identify a leader associated
with the visitor and leader location data to identify a last
known location of the leader;

wherein the computing device is configured to use the

control center interface to send the unique identifier for
the visitor from the computing device to the command
center workstation, in response to reading the unique
identifier for the visitor;

wherein the command center workstation is configured to

send the leader location data to the computing device, in
response to receiving the unique identifier for the visitor
from the computing device;

wherein the computing device is operable to present a map

that shows a current location of the visitor, the last
known location of the leader, and directions from the
current location of the visitor to the last known location
of the leader;

wherein the computing device is operable (a) to obtain

medical records for the visitor from the command center
workstation and (b) to display selectable medical
options comprising (i) an option to request an ambu-
lance and (ii) an option to communicate with a health
care provider;

wherein the computing device is configured to respond to

selection of the option to request an ambulance by (a)
sending a request for the ambulance to an ambulance
dispatcher (b) sending the visitor location data to the
ambulance dispatcher, and (¢) sending the medical
records for the visitor to the ambulance dispatcher; and
wherein the computing device is configured to respond to
selection of the option to communicate with a health
care provider by (a) establishing a videoconference with
the healthcare provider and (b) sending the medical
records for the visitor to the health care provider.

2. A computing device comprising:

a processor;

a display responsive to the processor;

atoken reader responsive to the processor, the token reader

configured to read a unique identifier for a visitor from
an identification token for the visitor; and

a storage medium containing instructions which, when

executed by the processor, implement components com-

prising:

a control center interface to support network communi-
cations with a command center workstation; and

a visitor interface configured to display a map on the
display;

wherein the computing device is configured to use the

control center interface to send the unique identifier for
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the visitor to the command center workstation, in
response to reading the unique identifier for the visitor;

wherein the computing device is configured to use the
control center interface to receive leader location data
from the command center workstation, wherein the
leader location data identifies a last known location of a
leader associated with the visitor;

wherein the map shows a current location of the visitor, the
last known location ofthe leader, and directions from the
current location of the visitor to the last known location
of the leader;

wherein the instructions enable the computing device (a) to
obtain medical records for the visitor from the command
center workstation and (b) to display selectable medical
options comprising (i) an option to request an ambu-
lance and (ii) an option to communicate with a health
care provider;

wherein the instructions further enable the computing
device to respond to selection of the option to request an
ambulance by (a) sending a request for the ambulance to
anambulance dispatcher, (b) sending the visitor location
data to the ambulance dispatcher, and (c) sending the
medical records for the visitor to the ambulance dis-
patcher; and

wherein the instructions further enable the computing
device to respond to selection of the option to commu-
nicate with a health care provider by (a) establishing a
videoconference with the healthcare provider and (b)
sending the medical records for the visitor to the health
care provider.

3. A computing device according to claim 2, further com-

prising:

a global positioning system (GPS) responsive to the pro-
cessor, wherein the GPS is configured to automatically
determine the current location of the visitor; and

wherein the control center interface is configured to auto-
matically send the current location of the visitor to the
command center workstation.

4. An automated method for providing assistance services

for crowded events, the method comprising:
using a computing device to read a unique identifier for a
visitor from an identification token for the visitor;
in response to reading the unique identifier for the visitor:
automatically sending visitor location data for a current
location of the visitor from the computing device to a
remote command center; and

automatically receiving leader location data from the
remote command center, wherein the leader location
data identifies a last known location for a leader of a
predetermined group of visitors that includes the visi-
tor;

after receiving the leader location data, computing direc-
tions from the current location of the visitor to the last
known location of the leader;

displaying a map on a display of the computing device,
wherein the map shows the current location of the visi-
tor, the last known location of the leader, and the direc-
tions from the current location of the visitor to the last
known location of the leader;

presenting selectable medical options on the display,
wherein the selectable medical options comprise (a) an
option to request an ambulance and (b) an option to
communicate with a health care provider;

obtaining medical records for the visitor;

in response to selection of the option to request an ambu-
lance, (a) sending a request for an ambulance to an
ambulance dispatcher, (b) sending the visitor location
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data to the ambulance dispatcher; and (c) sending the
medical records for the visitor to the ambulance dis-
patcher; and

in response to selection of the option to communicate with

a health care provider, (a) establishing a videoconfer-
ence with the healthcare provider, and (b) sending the
medical records for the visitor to the health care pro-
vider.

5. An automated method according to claim 4, further
comprising:

in response to reading the unique identifier for the visitor,

automatically sending the unique identifier for the visi-
tor from the computing device to the remote command
center;

after sending the unique identifier for the visitor from the

computing device to the remote command center,
receiving, from the remote command center, residence
location data to identify a location of a residence of the
visitor;

after receiving the residence location data, computing

directions from the current location of the visitor to the
residence of the visitor; and

displaying, on the map on the display of the computing

device, the location of the residence of the visitor and the
directions from the current location of the visitor to the
residence of the visitor.

6. An automated method according to claim 4, further
comprising:

obtaining crowd density data; and

using the crowd density data to optimize route calculations

when computing the directions from the current location
of the visitor to the last known location of the leader.

7. An automated method according to claim 4, wherein the
computing device comprises a first computing device, the
method further comprising:

using a second computing device at a second location to

read a unique identifier for the leader from an identifi-
cation token for the leader; and

in response to reading the unique identifier for the leader,

automatically sending location data for the leader from
second computing device to the remote command cen-
ter.

8. An automated method according to claim 5, wherein:

the computing device automatically performs the opera-

tion of receiving residence location data from the remote
command center, in response to reading the unique iden-
tifier for the visitor.

9. An automated method according to claim 4, further
comprising:

automatically displaying personal information for the visi-

tor in a graphical user interface on the display of the
computing device, in response reading the unique iden-
tifier for the visitor from the identification token for the
visitor;

after reading the unique identifier for the visitor from the

identification token for the visitor, receiving, from the
remote command center, residence location data to iden-
tify a location of a residence of the visitor;

computing directions from the current location of the visi-

tor to the residence of the visitor, based at least in part on
least in part on the residence location data;

automatically providing, in the graphical user interface, (a)

at least one selectable location option for obtaining loca-
tion assistance and (b) at least one selectable medical
option for obtaining medical assistance;

receiving user input selecting the location option from the

graphical user interface;
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in response to receiving the user input selecting the loca-
tion option, automatically providing, in the graphical
user interface, (a) a selectable residence option for
requesting directions to the residence of the visitor and
(b) a selectable leader option for requesting directions to
the last known location of the leader; and
in response to receiving user input selecting the residence
option, automatically displaying, on the map on the dis-
play, the location of the residence of the visitor and the
directions from the current location of the visitor to the
residence of the visitor; and
wherein the operation of displaying the directions from the
current location of the visitor to the last known location
of the leader is performed automatically in response to
user input selecting the leader option.
10. At least one non-transitory machine accessible medium
comprising:
instructions that, when executed by a computing device,
enable the computing device to perform the method
recited in claim 4.
11. At least one non-transitory machine accessible medium
comprising:
instructions that, when executed by a computing device,
enable the computing device to perform the method
recited in claim 5.
12. An automated system according to claim 1, wherein the
computing device is further configured to:
compute and display an estimated time of arrival (ETA) for
the ambulance;
receive location updates for the ambulance;
update the map to show progress of the ambulance, based
at least in part on the received location updates for the
ambulance;
compute updated ETAs for the ambulance, based at least in
part on the received location updates for the ambulance;
and
display the updated ETAs.
13. An automated system according to claim 12, further
comprising:
at least one camera operable to provide a video feed; and
wherein the computing device is further configured to:
receive the video feed;
compute crowd density data, based on the video feed;
and
use the crowd density data when computing at least one
ETA for the ambulance.
14. An automated system according to claim 1, further
comprising:
at least one camera operable to provide a video feed; and
wherein the computing device is further configured to:
receive the video feed;
compute crowd density data, based on the video feed;
and
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use the crowd density data to optimize route calculations
when computing the directions from the current loca-
tion of the visitor to the last known location of the
leader.
15. A computing device according to claim 2, wherein the
computing device is further configured to:
compute and display an estimated time of arrival (ETA) for
the ambulance;
receive location updates for the ambulance;
update the map to show progress of the ambulance, based
at least in part on the received location updates for the
ambulance;
compute updated ETAs for the ambulance, based at least in
part on the received location updates for the ambulance;
and
display the updated ETAs.
16. A computing device according to claim 15, wherein the
computing device is further configured to:
receive at least one video feed;
compute crowd density data, based on the video feed; and
use the crowd density data when computing at least one
ETA for the ambulance.
17. A computing device according to claim 2, wherein the
computing device is further configured to:
receive at least one video feed;
compute crowd density data, based on the video feed; and
use the crowd density data to optimize route calculations
when computing the directions from the current location
of the visitor to the last known location of the leader.
18. A method according to claim 4, further comprising:
computing and displaying an estimated time of arrival
(ETA) for the ambulance;
receiving location updates for the ambulance;
updating the map to show progress of the ambulance, based
at least in part on the received location updates for the
ambulance;
computing updated ETAs for the ambulance, based at least
in part on the received location updates for the ambu-
lance; and
displaying the updated ETAs.
19. A method according to claim 18, further comprising:
receiving at least one video feed;
computing crowd density data, based on the video feed;
and
using the crowd density data when computing at least one
ETA for the ambulance.
20. A method according to claim 4, further comprising:
receiving at least one video feed;
computing crowd density data, based on the video feed;
and
using the crowd density data to optimize route calculations
when computing the directions from the current location
of the visitor to the last known location of the leader.
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